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information, current wireless channel information, current
radio access technology information, and a current wireless
channel quality metric. The device adds the current connec-
tion information set to a database of connection information
that stores a plurality of sets of alternate connection infor-
mation. Each alternate connection information set includes
one or more of alternate location information, alternate
wireless channel information, alternate radio access tech-
nology information, and an alternate wireless channel qual-
ity metric. The device determines whether to output through
a user interface of the device, an indication of an alternate
location from the database of connection information based
on the current connection information set and at least one of
the alternate connection information sets.
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1
METHOD AND APPARATUS FOR
PROVIDING WIRELESS CONNECTION
QUALITY GUIDANCE

BACKGROUND

1. Field

The present disclosure relates generally to handheld user
devices, and more particularly to handheld user devices that
provide location information for improved wireless commu-
nication connections.

2. Background

The wireless connection of a handset can be affected by
the location of the handset relative to a building and land-
scape. A weak connection negatively impacts the perfor-
mance, content streaming, and battery life. Sometimes mov-
ing the handset a short distance by walking in a room
towards the window, stepping further away from a metal
fence, driving a car to a different spot in a garage, drastically
improves the wireless connection. Often times, the user is
not aware of locations or “sweet spots” where improved
wireless connections are available.

Others have addressed the weak wireless connections by:
(1) boosting antenna power when transmitting a signal; (2)
having a user interface of the mobile device indicate the
signal strength with a bar; (3) having a user interface of a
mobile device warn the user if the connection is bad and to,
for example, try the streaming service later; and (4) using
multiple-input-multiple-output support inside the mobile
device.

SUMMARY

In an aspect of the disclosure, a method, a computer
program product, and an apparatus are provided. An appa-
ratus, e.g. a user device, determines a set of connection
information at a current location of the device. The current
connection information set includes one or more of current
location information, current wireless channel information,
current radio access technology (RAT) information, and a
current wireless channel quality metric. The device adds the
current connection information set to a database of connec-
tion information that stores a plurality of sets of alternate
connection information. Each alternate connection set
includes one or more of alternate location information,
alternate wireless channel information, alternate RAT infor-
mation, and an alternate wireless channel quality metric. The
device determines whether to output through a user interface
of the device, an indication of an alternate location from the
database of connection information based on the current
connection information set and at least one of the alternate
connection information sets.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an apparatus that provides
location information for improved wireless communication
connections.

FIG. 2 is a diagram illustrating a handheld user device
displaying location information for improved wireless com-
munication connections.

FIG. 3 is a flow chart of a method of providing location
information for improved wireless communication connec-
tions.

FIG. 4 is a block diagram illustrating the modules/means/
components of a user device that implements the method of
FIG. 3.
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FIG. 5 is a diagram illustrating a hardware implementa-
tion for a user device employing a processing system to
implement the method of FIG. 3.

DETAILED DESCRIPTION

The detailed description set forth below in connection
with the appended drawings is intended as a description of
various configurations and is not intended to represent the
only configurations in which the concepts described herein
may be practiced. The detailed description includes specific
details for the purpose of providing a thorough understand-
ing of various concepts. However, it will be apparent to
those skilled in the art that these concepts may be practiced
without these specific details. In some instances, well known
structures and components are shown in block diagram form
in order to avoid obscuring such concepts.

Several aspects of providing location information for
improved wireless communication connections are pre-
sented below with reference to various apparatuses and
methods. These apparatuses and methods are described in
the following detailed description and illustrated in the
accompanying drawings by various blocks, modules, com-
ponents, circuits, steps, processes, algorithms, etc. (collec-
tively referred to as “elements”). These elements may be
implemented using electronic hardware, computer software,
or any combination thereof. Whether such elements are
implemented as hardware or software depends upon the
particular application and design constraints imposed on the
overall system.

By way of example, an element, or any portion of an
element, or any combination of elements may be imple-
mented with a “processing system” that includes one or
more processors. Examples of processors include micropro-
cessors, microcontrollers, digital signal processors (DSPs),
field programmable gate arrays (FPGAs), programmable
logic devices (PLDs), state machines, gated logic, discrete
hardware circuits, and other suitable hardware configured to
perform the various functionality described throughout this
disclosure. One or more processors in the processing system
may execute software. Software shall be construed broadly
to mean instructions, instruction sets, code, code segments,
program code, programs, subprograms, software modules,
applications, software applications, software packages, rou-
tines, subroutines, objects, executables, threads of execu-
tion, procedures, functions, etc., whether referred to as
software, firmware, middleware, microcode, hardware
description language, or otherwise.

Accordingly, in one or more exemplary embodiments, the
functions described may be implemented in hardware, soft-
ware, firmware, or any combination thereof. If implemented
in software, the functions may be stored on or encoded as
one or more instructions or code on a computer-readable
medium. Computer-readable media includes computer stor-
age media. Storage media may be any available media that
can be accessed by a computer. By way of example, and not
limitation, such computer-readable media can comprise
RAM, ROM, EEPROM, CD-ROM or other optical disk
storage, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to carry or
store desired program code in the form of instructions or
data structures and that can be accessed by a computer. Disk
and disc, as used herein, includes compact disc (CD), laser
disc, optical disc, digital versatile disc (DVD), and floppy
disk where disks usually reproduce data magnetically, while
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discs reproduce data optically with lasers. Combinations of
the above should also be included within the scope of
computer-readable media.

As described above, the quality of a wireless communi-
cation connection of a handset can be affected by the
location of the handset relative to a building and landscape.
Disclosed herein is a mobile handset that periodically moni-
tors a wireless connection and records both a channel quality
metric (such as SNR) and the location corresponding to the
wireless connection. The location can be determined using
GPS, cellular triangulation, an accelerometer/compass, or a
combination thereof. The wireless connection may be based
on different radio access technologies (RAT), such as 3G, 4G
LTE, WiMax, NCF, Bluetooth WiF1, or others. The mobile
handset compares the channel quality of the current con-
nection with the channel quality of one or more stored
connections. If a better wireless connection is available
nearby the current location of the handset, then the handset
outputs location information to guide the user to a better
location.

The mobile handset may guide the user to a location with
a better wireless connection that is available through a
different RAT based on stored channel quality information.
For example, the handset may be relocated from its current
4G LTE wireless connection to a better WiFi wireless
connection. A voice call can benefit from this as well.
Mobile devices can share sweet spot information, and
retransmit sweet spot information to a base station. The base
station may detect a time-invariant sweet spot and broadcast
corresponding information to other mobile devices.

FIG. 1 is a block diagram of an apparatus 100 that
provides location information for improved wireless com-
munication connections. The apparatus may be a mobile
handset, such as a Smartphone or tablet. The apparatus 100
includes a connection-set processor 102, a connection-set
data base 104, a location mechanism 106, a location guid-
ance processor 108, a communication connection processor
110 and a user interface 112.

The connection set processor 102 is configured to peri-
odically determine a set of connection information for the
handset while the handset is at a current location. To this
end, the connection set processor 102 obtains information
corresponding to the current location of the handset. This
information may be obtained from the location mechanism
106. In one configuration, the location mechanism 106 may
be a GPS component that provides GPS coordinates corre-
sponding to the location of the handset. In another configu-
ration, the location mechanism 106 may be an algorithm that
derives the current location of the handset base on cellular
triangulation. In yet another configuration, the location
mechanism 106 may be an accelerometer/compass.

The connection set processor 102 also obtains radio
access technology (RAT) information and wireless channel
information corresponding to the RAT and channel through
which the handset is currently communicating. The connec-
tion set processor 102 also obtains a current wireless channel
quality metric. The quality metric may be, for example, a
signal-to-noise ration (SNR), reference signal received
power (RSRP), reference signal received quality (RSRQ), or
a receive strength signal indicator (RSSI). This information
may be obtained from the communication connection pro-
cessor 110, which is configured to perform the communi-
cation functions of the handset, including selection of RATs
and/or wireless channel connections.

The connection-set database 104 stores a number of
connection set entries. Each connection set entry includes
location information, and wireless channel information (e.g.,
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frequency), RAT information (e.g., 3G, 4G LTE, or WiFi),
and wireless channel quality metric (e.g., SNR, RSSI,
RSRQ, etc.) corresponding to that location. The connection
set entries may be obtained from the connection-set proces-
sor 102 of the handset, or from a network component that
obtains connection set information from various sources.
For example, a base station may collect and store connection
information from various handsets and provide the connec-
tion sets to the handset through a unicast signal or a
broadcast signal.

The connection set processor 102 is configured to add the
current connection information set to the database 104 of
connection information. The connection set processor 102 is
also configured to periodically delete connection informa-
tion from the database 104. For example, when the handset
has not been within a threshold distance of a location within
a threshold period of time, that location and the set of
connection information associated with that location may be
deleted from the database 104. In one specific example, the
threshold distance may be 30 miles and the threshold period
of time may be 48 hours.

The location guidance processor 108 is configured to
determine whether to output an indication of an alternate
location from the database 104 based on the current con-
nection information set and the connection information sets
stored in the database. To this end, the location guidance
component 108 compares the wireless channel quality met-
ric at the current location of the handset to one or more
alternate wireless channel quality metrics included in the
database 104.

In one configuration, the location guidance component
108 filters the database connection sets such that only those
connection sets having an associated alternate location
within a threshold distance of the current location of the
handset, and/or an associated RAT supported by the handset
are considered as potential alternate locations. The location
guidance component 108 processes the filtered set of con-
nection sets and identifies, as a preferred alternate connec-
tion information set, an alternate connection information set
having an associated alternate wireless channel quality met-
ric that is better than the current wireless channel quality
metric. Upon identifying a preferred alternate connection
set, the location guidance component 108 outputs an indi-
cation of the alternate location associated with the identified
preferred alternate connection information set. The indica-
tion may be a display of the alternate location on a user
interface 112 of the handset.

Upon being relocated to the alternate location, the com-
munications connection processor 110 switches the commu-
nication connection to the alternate connection, if channel
quality at the alternative location is indeed better. If the
current RAT used by the handset is different from the RAT
associated with the preferred alternate location then the
communication connection processor 110 switches opera-
tion of the handset to the RAT of the alternate location. The
communication connection processor 110 also switches
operation of the handset to the wireless channel associated
with the preferred alternate connection information set.

FIG. 2 is an illustration of a handheld user device 200 with
adisplay 202 showing location information. The display 202
shows a current location 204 of a handheld set. If the
location-guidance processor 108 of the handheld set deter-
mines that a better wireless communication connection is
available nearby the current location 204, the handheld user
device 200 may output an indication of one or more loca-
tions having better connections. For example, display 202
may present a first better location 206 corresponding to the
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location closest to the current location that has the best
communication connection. The display may also display
additional locations 208, 210 that may have better commu-
nication connections that the first better location 206, but are
further from the current location 204. Alternatively, the
handheld user device 200 may provide an audible indication
providing navigation directions from the current location
204 to the first better location 206. In the case of a visual
display, in order to limit interfering with running application
or other current use of the handheld user device 200, the
indication of a better location may appear on a portion of the
display 202 less than the entire display. For example, the
indication may appear on a pop-up screen.

FIG. 3 is a flow chart of a method of providing location
information for improved wireless communication connec-
tions. The method may be performed by a user device. At
step 302, the user device determines a set of connection
information at a current location of the device. The current
connection information set includes one or more of current
location information, current wireless channel information,
current RAT information, and a current wireless channel
quality metric. At step 304, the device optionally sends the
current connection information set to a base station.

At step 306, the user device adds the current connection
information set to a database of connection information. The
database includes a plurality of sets of alternate connection
information, each including one or more of alternate loca-
tion information, alternate wireless channel information,
alternate RAT information, and an alternate wireless channel
quality metric. At step 308, the device optionally receives
alternate connection information from a network compo-
nent, such as a base station. Receipt of this information may
occur periodically, e.g., every hour, or may be triggered by
a change in location of the device. For example, if the device
is relocated a threshold distance, e.g., 30 miles, from its
“home” location, the device may receive alternate connec-
tion set information from the network. Home location refers
to the location where the device is located a majority of the
time.

At step 310, the device optionally updates its database by
deleting one or more sets of connection information from the
database. For example, if the device has not been within a
threshold distance of the location associated with the one or
more sets of connection information within a threshold
period of time, those sets are likely not to be needed by the
device and therefore can be deleted. The threshold period of
time may be between 12 hours and 48 hours.

At step 312, the device determines whether to output an
indication of an alternate location through a user interface.
The determination is based on the current connection infor-
mation set and at least one of the plurality of alternate
connection information sets. In order to determine whether
to output an alternate location indication, the device may
compare the wireless channel quality metric at the current
location of the device to one or more alternate wireless
channel quality metrics having an associated alternate loca-
tion within a threshold distance of the current location, and
an associated RAT supported by the device. Based on the
comparison, the device may identify as a preferred alternate
connection information set, an alternate connection infor-
mation set having an associated alternate wireless channel
quality metric that is better than the current wireless channel
quality metric.

At step 314, if an indication of an alternate location is not
to be output, the process returns to step 302. If at step 314
an indication of an alternate location is to be output, then at
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step 316, the device outputs an indication of an alternate
location associated with the identified preferred alternate
connection information set.

At step 318, the device, upon being relocated to the
alternate location, switches to the RAT associated with
preferred alternate connection information set if the associ-
ated RAT is different from the current RAT, and switches to
the wireless channel associated with the preferred alternate
connection information set.

FIG. 4 is a block diagram illustrating the modules/means/
components of a user device 402 with location guidance
capabilities. The apparatus includes a connection-set deter-
mination module 404, a connection-set addition/update
module 406, an output determination module 408, a receiv-
ing module 410, a transmission module 412, and a database
module 414.

The connection-set determination module 404 determines
a set of connection information at a current location of the
device. The current connection information set includes one
or more of current location information, current wireless
channel information, current RAT information, and a current
wireless channel quality metric. The connection-set deter-
mination module 404 may be part of the connection-set
processor 102 of FIG. 1.

The connection-set addition/update module 406 adds the
current connection information set to the database 414 of
connection information. The connection-set addition/update
module 406 may be part of the connection-set processor 102
of FIG. 1. The database 414 includes a plurality of sets of
alternate connection information. Each alternate connection
information set includes one or more of alternate location
information, alternate wireless channel information, alter-
nate RAT information, and an alternate wireless channel
quality metric.

The output determination module 408 determines whether
to output through a user interface of the device, an indication
of an alternate location from the database of connection
information based on the current connection information set
and at least one of the plurality of alternate connection
information sets. The output determination module 408 may
be part of the location-guidance processor 108 of FIG. 1.

The receiving module 410 may receive one or more of the
plurality of alternate connection information sets from a
base station. These alternate connection information sets are
added to the database 414. The transmission module 412
may sends the current connection information set to a base
station.

The apparatus may include additional modules that per-
form each of the steps of the algorithm in the aforemen-
tioned flow chart of FIG. 3. As such, each step in the
aforementioned flow chart of FIG. 3 may be performed by
a module and the apparatus may include one or more of
those modules. The modules may be one or more hardware
components specifically configured to carry out the stated
processes/algorithm, implemented by a processor config-
ured to perform the stated processes/algorithm, stored within
a computer-readable medium for implementation by a pro-
cessor, or some combination thereof.

FIG. 5 is a diagram illustrating an example of a hardware
implementation for a user device 402 employing a process-
ing system 514. The processing system 514 may be imple-
mented with a bus architecture, represented generally by the
bus 508. The bus 508 may include any number of intercon-
necting buses and bridges depending on the specific appli-
cation of the processing system 514 and the overall design
constraints. The bus 508 links together various circuits
including one or more processors and/or hardware modules,
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represented by the processor 504, the modules 404, 406,
408, 410, 412 and 414 and the computer-readable medium
506. The bus 508 may also link various other circuits such
as timing sources, peripherals, voltage regulators, and power
management circuits, which are well known in the art, and
therefore, will not be described any further.

The processing system 514 includes a processor 504
coupled to a computer-readable medium 506. The processor
504 is responsible for general processing, including the
execution of software stored on the computer-readable
medium 506. The software, when executed by the processor
504, causes the processing system 514 to perform the
various functions described supra for any particular appa-
ratus. The computer-readable medium 506 may also be used
for storing data that is manipulated by the processor 504
when executing software. The processing system further
includes at least one of the modules 404, 406, 408, 410, 412,
and 414. The modules may be software modules running in
the processor 504, resident/stored in the computer readable
medium 506, one or more hardware modules coupled to the
processor 504, or some combination thereof.

In one configuration, the user device 402 includes means
for determining a set of connection information at a current
location of the device, means for adding the current con-
nection information set to a database of connection infor-
mation, and means for determining whether to output
through a user interface of the device, an indication of an
alternate location from the database of connection informa-
tion based on the current connection information set and at
least one of the plurality of alternate connection information
sets. The means for determining whether to output may
include means for comparing the wireless channel quality
metric at the current location to one or more alternate
wireless channel quality metrics having an associated alter-
nate location within a threshold distance of the current
location, and an associated RAT supported by the device,
and means for identifying as a preferred alternate connection
information set, an alternate connection information set
having an associated alternate wireless channel quality met-
ric that is better than the current wireless channel quality
metric.

The apparatus may further include means for, upon being
relocated to the alternate location, switching to the RAT
associated with preferred alternate connection information
set if the associated RAT is different from the current RAT,
and switching to the wireless channel associated with the
preferred alternate connection information set. The appara-
tus may also include means for receiving one or more of the
plurality of alternate connection information sets from a
base station, means for sending the current connection
information set to a base station, and means for adding is
configured to delete a set of connection information from the
database when the device has not been within a threshold
distance of the location associated with the set of connection
information within a threshold period of time.

The aforementioned means may be one or more of the
aforementioned modules of the apparatus 402 and/or the
processing system 514 of the apparatus 402' configured to
perform the functions recited by the aforementioned means.

It is understood that the specific order or hierarchy of
steps in the processes disclosed is an illustration of exem-
plary approaches. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the
processes may be rearranged. Further, some steps may be
combined or omitted. The accompanying method claims
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present elements of the various steps in a sample order, and
are not meant to be limited to the specific order or hierarchy
presented.

The previous description is provided to enable any person
skilled in the art to practice the various aspects described
herein. Various modifications to these aspects will be readily
apparent to those skilled in the art, and the generic principles
defined herein may be applied to other aspects. Thus, the
claims are not intended to be limited to the aspects shown
herein, but is to be accorded the full scope consistent with
the language claims, wherein reference to an element in the
singular is not intended to mean “one and only one” unless
specifically so stated, but rather “one or more.” Unless
specifically stated otherwise, the term “some” refers to one
or more. All structural and functional equivalents to the
elements of the various aspects described throughout this
disclosure that are known or later come to be known to those
of ordinary skill in the art are expressly incorporated herein
by reference and are intended to be encompassed by the
claims. Moreover, nothing disclosed herein is intended to be
dedicated to the public regardless of whether such disclosure
is explicitly recited in the claims. No claim element is to be
construed as a means plus function unless the element is
expressly recited using the phrase “means for.”

What is claimed is:
1. A method of operating a wireless user device, com-
prising:
determining a set of connection information at a current
location of the device, the current connection informa-
tion set including one or more of current location
information, current wireless channel information, cur-
rent radio access technology (RAT) information, and a
current wireless channel quality metric;
adding the current connection information set to a data-
base of connection information, the database compris-
ing a plurality of alternate connection information sets,
each alternate connection information set including one
or more of alternate location information, alternate
wireless channel information, alternate RAT informa-
tion, and an alternate wireless channel quality metric;

deleting a set of connection information from the database
when the device has not been within a threshold
distance of the location associated with the set of
connection information within a threshold period of
time; and
determining whether to output through a user interface of
the device, an indication of an alternate location from
the database of connection information based on the
current connection information set and at least one of
the plurality of alternate connection information sets.
2. The method of claim 1, wherein determining whether
to output comprises:
comparing the wireless channel quality metric at the
current location to one or more alternate wireless
channel quality metrics associated with the one or more
identified alternate connection information sets; and

identifying as a preferred alternate connection informa-
tion set, an identified alternate connection information
set having an associated alternate wireless channel
quality metric that is better than the current wireless
channel quality metric.

3. The method of claim 2, wherein identifying comprises
outputting an indication of the alternate location associated
with the identified preferred alternate connection informa-
tion set.
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4. The method of claim 3, wherein outputting an indica-
tion comprises displaying the alternate location on a display
of the device.
5. The method of claim 3, further comprising:
upon being relocated to the alternate location, switching
to the RAT associated with preferred alternate connec-
tion information set if the associated RAT is different
from the current RAT, and switching to the wireless
channel associated with the preferred alternate connec-
tion information set.
6. The method of claim 1, further comprising receiving
one or more of the plurality of alternate connection infor-
mation sets from a base station.
7. The method of claim 6, wherein the received plurality
of alternate connection information sets is filtered from a
larger set of connection information sets based on the current
location of the device.
8. The method of claim 1, further comprising sending the
current connection information set to a base station.
9. A handheld user device, comprising:
means for determining a set of connection information at
a current location of the device, the current connection
information set including one or more of current loca-
tion information, current wireless channel information,
current radio access technology (RAT) information,
and a current wireless channel quality metric;
means for adding the current connection information set
to a database of connection information, the database
comprising a plurality of alternate connection informa-
tion sets, each alternate connection information set
including one or more of alternate location information,
alternate wireless channel information, alternate RAT
information, and an alternate wireless channel quality
metric; and
means for determining whether to output through a user
interface of the device, an indication of an alternate
location from the database of connection information
based on the current connection information set and at
least one of the plurality of alternate connection infor-
mation sets,
wherein the means for adding is configured to delete a set
of connection information from the database when the
device has not been within a threshold distance of the
location associated with the set of connection informa-
tion within a threshold period of time.
10. The apparatus of claim 9, wherein the means for
determining whether to output comprises:
means for comparing the wireless channel quality metric
at the current location to one or more alternate wireless
channel quality metrics associated with the one or more
identified alternate connection information sets; and

means for identifying as a preferred alternate connection
information set, an alternate connection information set
having an associated alternate wireless channel quality
metric that is better than the current wireless channel
quality metric.

11. The apparatus of claim 10, wherein the means for
identifying is configured to output an indication of the
alternate location associated with the identified preferred
alternate connection information set.

12. The apparatus of claim 11, wherein the indication
comprises a display of the alternate location on a display of
the device.

13. The apparatus of claim 11, further comprising:

means for, upon being relocated to the alternate location,

switching to the RAT associated with preferred alter-
nate connection information set if the associated RAT
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is different from the current RAT, and switching to the
wireless channel associated with the preferred alternate
connection information set.
14. The apparatus of claim 9, further comprising means
for receiving one or more of the plurality of alternate
connection information sets from a base station.
15. The apparatus of claim 14, wherein the received
plurality of alternate connection information sets is filtered
from a larger set of connection information sets based on the
current location of the device.
16. The apparatus of claim 9, further comprising means
for sending the current connection information set to a base
station.
17. A user device, comprising:
a memory; and
at least one processor coupled to the memory and con-
figured to:
determine a set of connection information at a current
location of the device, the current connection infor-
mation set including one or more of current location
information, current wireless channel information,
current radio access technology (RAT) information,
and a current wireless channel quality metric;
add the current connection information set to a database
of connection information, the database comprising
a plurality of alternate connection information sets,
each alternate connection information set including
one or more of alternate location information, alter-
nate wireless channel information, alternate RAT
information, and an alternate wireless channel qual-
ity metric; and
determine whether to output through a user interface of
the device, an indication of an alternate location
from the database of connection information based
on the current connection information set and at least
one of the plurality of alternate connection informa-
tion sets,
wherein the processor is further configured to delete a set
of connection information from the database when the
device has not been within a threshold distance of the
location associated with the set of connection informa-
tion within a threshold period of time.
18. The device of claim 17, wherein the processor deter-
mines whether to output by being further configured to:
compare the wireless channel quality metric at the current
location to one or more alternate wireless channel
quality metrics associated with the one or more iden-
tified alternate connection information sets; and

identify as a preferred alternate connection information
set, an alternate connection information set having an
associated alternate wireless channel quality metric that
is better than the current wireless channel quality
metric.

19. The device of claim 18, wherein the processor iden-
tifies by being further configured to output an indication of
the alternate location associated with the identified preferred
alternate connection information set.

20. The device of claim 19, wherein the processor outputs
an indication by being further configured to display the
alternate location on a display of the device.

21. The device of claim 19, wherein the processor is
further configured to:

upon being relocated to the alternate location, switch to

the RAT associated with preferred alternate connection
information set if the associated RAT is different from
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the current RAT, and switching to the wireless channel
associated with the preferred alternate connection
information set.

22. The device of claim 17, wherein the processor is

further configured to receive one or more of the plurality of >

alternate connection information sets from a base station.

23. The device of claim 22, wherein the received plurality
of alternate connection information sets is filtered from a
larger set of connection information sets based on the current
location of the device.

24. The device of claim 17, wherein the processor is
further configured to send the current connection informa-
tion set to a base station.

25. A non-transitory computer-readable medium storing
computer executable code for a user device, comprising
code for:

determining a set of connection information at a current

location of the device, the current connection informa-
tion set including one or more of current location
information, current wireless channel information, cur-
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rent radio access technology (RAT) information, and a
current wireless channel quality metric;

adding the current connection information set to a data-
base of connection information, the database compris-
ing a plurality of alternate connection information sets,
each alternate connection information set including one
or more of alternate location information, alternate
wireless channel information, alternate RAT informa-
tion, and an alternate wireless channel quality metric;

deleting a set of connection information from the database
when the device has not been within a threshold
distance of the location associated with the set of
connection information within a threshold period of
time; and

determining whether to output through a user interface of
the device, an indication of an alternate location from
the database of connection information based on the
current connection information set and at least one of
the one or more identified alternate connection infor-
mation sets.



